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在海-气界面环境中的存在与分布影响着 PAHs 海-气交换的方向和通量，进而影响着 PAHs
的海洋生物地球化学行为。本研究采集了厦门周围海域夏季 13 个站点的微表层和表层海水
样品，并在鼓浪屿海洋环境监测站进行了冬夏两季定点连续监测，几乎同步采集了海水微




（61.97~341.87 ng/L）都高于颗粒相（24.16~115.44 ng/L）；厦门西港微表层水中 ΣPAHs（溶
解相为 151.58~341.87 ng/L，颗粒相为 41.69~115.44 ng/L）明显高于东部、南部海域（溶解
相为 61.97~72.00 ng/L，颗粒相为 31.44~41.62 ng/L）。而潮流、盐度、悬浮颗粒物和颗粒有
机碳含量与表层和微表层中 ΣPAHs 的含量及相态分布没有明显的相关关系存在。 
2．通过对鼓浪屿海洋环境监测站 PAHs 在海水和大气中的定点连续监测研究，发现夏
季微表层和表层水中溶解相 ΣPAHs 比冬季高，夏季微表层中溶解相 ΣPAHs 比表层水高，
但冬季两者差异不大，这可能是夏季频繁的降雨（包括直接降雨冲刷和地表径流冲刷）造
成的季节差异，而溶解相和颗粒相 ΣPAHs 的昼夜变化可能与光照、微生物活动及大气沉降
等因素有关；水体和大气 PM10 中 ΣPAHs 的季节变化不明显，但水体和大气 PM10 中各种
PAHs 的相对组成存在明显的季节变化且具有一定的相似性，表明水体中 PAHs 主要与生活
污水的排放和大气沉降有关；根据 PAHs 的组成特征及典型化合物的比值判断冬季大气中
PAHs 主要来源于机动车尾气的排放。鼓浪屿夏季气相 PAHs 样品中只检出了少量低环数的
PAHs，且夜间浓度比白天低，可能与昼夜温差造成的气-粒转化及来源强弱不同有关。 
3．根据夏季在鼓浪屿同步监测到的海水溶解相和气相 PAHs 的浓度、采样时的气象和



















Polycyclic aromatic hydrocarbons (PAHs) are a group of persistent organic pollutants (POPs) 
which are known to be present worldwide in coastal waters. The levels and distributions of PAHs 
in the air-sea interface can affect the exchange direction and flux of vapor PAHs, and the 
biogeochemical behavior of PAHs in the marine environment. 
The surface microlayer and surface layer seawater samples from 13 sites around Xiamen Island 
were collected using stainless mesh and acryl glass sampler and analyzed for 16 priority PAHs, to 
characterize the spatial variations and partition between the dissolved and suspended particulate 
phases in the local marine environment. The results showed that PAHs concentrations in the 
dissolved fraction (61.97~341.87 ng/L) were much higher than those in suspended particulate 
phase (24.16~115.44 ng/L) for both microlayer and surface seawater samples. The PAHs 
concentrations in microlayer seawater in Xiamen Western Sea (151.58~341.87 ng/L and 
41.69~115.44 ng/L for dissolved and particulate phase, respectively), due to the semi-enclosed 
water body and the sink of industrial and steamboat discharge, were much higher than those in 
the Eastern and South area (61.97~72.00 ng/L and 31.44~41.62 ng/L for dissolved and particulate 
phase, respectively). There was no dependency relation among the concentrations, partition of 
PAHs, tidal current, salinity, SPM and POC. The Marine Environmental Monitoring Station near 
Gulang Island was choosed to monitor the diurnal and seasonal variation of PAHs in the air-sea 
interface in summer and winter. PAHs concentrations in the dissolved fraction in summer were 
higher than those in winter due to the direct wet deposition and run-off due to the frequent 
precipitation in summer. The dissolved PAHs concentrations in the microlayer seawater in 
summer were higher than that in surface seawater while no significant difference was observed in 
winter. The diurnal variations of dissolved and particulate PAHs concentrations were influenced 
by the irritation, microbiologic reaction and atmospheric deposition. An intensive sampling 
program for PM10 aerosols was undertaken at Gulang Island during the water sampling time in 
both winter and summer. Significant differences of PAHs profile between the winter and summer 
samples and similar patterns in seawater and PM10 were found, indicating that a significant 
source of PAHs was from the sewage effluents and atmospheric deposition. The PAHs profile 
and diagnostic ratios showed that PAHs was from traffic-sources in winter. The solid-phase 
micro-extraction was used to analyze gas-phase PAHs, and only seven compounds of two- to 















gas-particle conversion controlled by the temperature and the intensity of emission source in the 
day. Based on the meteorological conditions, hydrological factors and PAHs concentrations both 
in the gas and dissolved phases in Gulang Island, the air-sea exchange flux of vapor PAHs was 
estimated using the Whitman’s two-film models. The results showed that Naphthalene and 
Fluorene volatilized from the sea to air, while Acenaphthylene, Acenaphthene, Phenanthrene, 
Fluoranthene and Pyrene deposited from air to sea. The total sea-to-air exchange flux of 
Naphthalene and Fluorene was 2.5×105 μg/day•m2 from sea to air, while the total air-to-sea 
exchange flux of Acenaphthylene, Acenaphthene, Phenanthrene, Fluoranthene and Pyrene was 
2.4×103 μg/day•m2 in summer season near the Gulang island site. 
 




















（semi-volatile organic compounds，SVOCs）中的一类重要化合物，多环芳烃（Polycyclic 









































Miguel et al.，1998；Rogge et al.，1993）。为此国内外众多的研究学者利用这些比值作为














种母体 PAHs 列入了 129 种优先控制的污染物名单之中。其中的 7 种物质，苯并（a）蒽、
、苯并（b）荧蒽、苯并（k）荧蒽、苯并（a）芘、二苯并（a，h）蒽、茚并芘，被 IARC















（IARC，1991；Manoli and Samara，1999）。一般来说，2~3 环的低分子量 PAHs 具有显著
的急性毒性，而某些高分子量的 PAHs 具有潜在的致癌性。这些化合物的命名及物理-化学
性质参数详见表 1.1 和 1.2。 
表 1.1 美国 EPA 指定的 16 种优控 PAHs 的分子结构、分子式、TEF 和 CAS 号 a 
PAHs 中英文简称 分子结构 分子式 致癌性 b TEFc CAS No.d 
Naphthalene 
Na 萘  C10H8 - 0.001 91-20-3 
Acenaphthylene 
Ace 苊  
C12H8 - 0.001 208-96-8 
Acenaphthene 
Acen 二氢苊  
C12H10 - 0.001 83-32-9 
Fluorene 
Flu 芴  
C13H10 - 0.001 86-73-7 
Phenanthrene 
Phen 菲  
C14H10 - 0.001 85-01-8 
Anthracene 
An 蒽  
C14H10 - 0.01 120-12-7 
Fluoranthene 
Fluo 荧蒽  
C16H10 - 0.001 206-44-0 
Pyrene 
Py 芘  
C16H10 - 0.001 129-00-0 
Benzo(a)anthracene 
BaA 苯并(a)蒽  
C18H12 + 0.1 56-55-3 
Chrysene 
Chry   
C18H12 ± 0.01 218-01-9 
Benzo(b)fluoranthene 
BBF 苯并(b)荧蒽  
C20H12 ++ 0.1 205-99-2 
Benzo(k)fluoranthene 
BKF 苯并(k)荧蒽  
C20H12 - 0.1 207~08~9 
Benzo(a)pyrene 
BaP 苯并(a)芘  
C20H12 +++ 1 50-32-8 
Indeno(1,2,3~cd)pyrene
Indeo 茚并(1,2,3-cd)芘  
C22H12 + 0.1 193-39-5 
Dibenz(a,h)anthtacene 
DiBa 二苯并(a,h)蒽  
C22H14 +++ 1 53-70-3 
Benzo(ghi)perylene 
BgP 苯并(ghi)苝  
C22H12 - 0.01 191-24-2 
a 文献源于：Zhang（1991） 
b 致癌性： (Nation Academy of Science，1972) 
- 不具致癌性    ± 未知或弱致癌性 
+具致癌性      ++, +++ 强致癌性 
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